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TITLE: Investigation of the Spectra of the Electron Paramagnetio 
© aetna e.per) of the Negative Ions of Some Aromatic and 


Heterocyclic Compounds 


PERIODICAL: meee Akademii nauk SSSR, 1959, Vol 129, Nr 5, pp 1082-1084 
; USSR ; 


ABSTRACT: The purpose of this paper wall to investigate the electron 
mobility along the systems of conjugate double bonds and sat- 
urated bonds by means of the e,p.r.-spectra. The authors in- 
vestigated the e.p.r.-spectrn of some benzene derivatives. The 
ion radicals |were produced by the reaction of the compounds 4 | 
dissolved in 1,2-dimethoxyethane with metallic potassium. Low, 
temperatures were applied for very unstable ions (down to -70 ). 
The e.p.r.-spectra of the following benzene derivatives were 
\disoussed: cumene|(Fig 1), cyclohexyl benzene || tert. isobutyl 
benzene, toluene ,f ethyl benzene; |The spectrun consisted of 
5 lines with hyperfine structure ‘and binomial intensity dis- 


Card 1/3 tribution. The observed 5 lines were explained by the inter- 
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action of the unpaired clectron with 4 equivalent H-atons. In 
the toluene anion (Fig 2) each of the 5 lines is separated 

. into 8 components due to the interaction between the unpaired 
electron with 3 a-protons and the proton in p-position. In the 
investigation of the spectra of O-, M-; and p-xylene more 
detailed results were obtained than had been given in reference 4. 
The measurement results and the calculated spin densities of 
the unpaired electron are summarized in table 1. To investi- uy” 
gate the transmission of an electron along the chain of the 
conjugate or saturated bonds the e.p.r.-spectra of the anions 
of stilbene, azoxybenzene, ani dibenzyl were investigated 
(Fig 3). In stilbene the possibility of s delocalization of the 
electron along the benzene ring and along the chain of the 
conjugate double bonds was proved. The spectrum of azoxy benzene 

HH 0 


showed that the replacement of the bridge -CaC- by -N=aN- does 
: not reduce the mobility of the electron over the entire molecule. 
Card 2/3 Also in dibenzyl the electron does not remain localized to one 
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ring but changes between the two rings with a frequency of the 


order of magnitude 107! - 107 em™'. To check the influence of 

the heteroatoms on the spin density the e.p.r.-spectra of the y 
pyridine and quinoline anions were investigated. From the < 
pyridine spectrum 4¢ is concluded that o spin density differing 

from zero exists in the N-atom and in the a-, B- and y-C-atons 

where the a-, B- and y-proton are not equivalent. There are 


3 figures, 1 table, and 4 references. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
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Chemical Physics of the Academy of Sciences, USSR 


SUBMITTED: August 31, 1959 
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AUTHORS: - P@gvetkov, Yus Des Lebedev, Yas Se» Voyevadakiy.s Wi V- 


TITLE: Research on the reactions of free radicals in irradiated 
teflon 


PERIODICAL: | Referativnyy zhurnal. Khimiya, noe 3, 1962, 645, abstract 
3n67 (Tr. Tashkentsk. konferentsii po mirn. ispol'zovaniyu 
ctomn. energid. v. 2, Tashkent, AN UzSSR, 1960, 431-440) 


TEXT; The electron paramagnetic resonance spectra of the radicals formedm 
irradiating teflon, and the diffusion of the gases Hos Oo» NO into the ir- 


radiated teflon were studied. At temperatures of 400-200°C a hyperfine 
splitting due to the interaction of the unpaired electron with 

4 fluorine atoms in the gamma position was observed in the spectrum of MK 
the radical ~ CF,-CF-CF{~ (R) The value of this splitting is 3.5 oersteds. On 


lowering the temperature the lines widen; the transition temperature is 
135°C, the width of the line 6 Meps. At ~20°C an expansion of the beta- 
component of the apectrum R is observed combined with a first-order phase 
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transition in the teflon crystal lattice. The diffusion coefficients 
(D) of Ons H,» and NO for different temperatures and pressures were 


determined. A direct dependence of log D on 1/T was found. The effective 
activation energies of diffusion (kcal/mole) are: 
& gl) a 46 + 0055 & (Hp) = 4.3 + 0.53 & (NO) =» 6.0 + 1- 


D decreases with a lowering of pressure. The kinetics of the reactions 
of R with 0,, Hp» and NO on thin (100-250 ») teflon films (for the 


elimination of the effects connected with diffusion) was studied. The 


k 
reaction of R + 0» > Ro, proceeds quickly (~ 10 sec» The study of the S a 
kinetics of the decomposition RO, —> t+ 0, showed that there exist 


two steps corresponding to the monomolecular decomposition with different 
k's. The presence of the two steps a8 dependent on the reactions 


RO, ——> h + 0,5 R+ 05 25 R053 0, —i—> evacuation. k, “ ap/a” is the 
diffusion constant of Oo° At the initial moment 4 monomolecular 
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decomposition takes place with an effective rate constant k, but at higher 
degrees of conversion - a quasi-monomolecular reaction with an effeotive 
rate constant Kart) " kk /kon, « k/Kn, taxea place. Results of the 


calculation; (k, = 1079 v_ exp (-20000/rt ) sec”; 
“5 1 fe] 5 k ‘ 
ky = ae Z, exp eaten geo /secs R + Oger ho,, k 
k = 10 exp (14000/RT)em “. The kinetica of the process R + H, > 
are described by the quasi-monomolecular law with ae 


H H 
2 2 -1 
k = k,/H = k,k k,k - - ° 
(eff) 3L asp *p P(n,)§ 3p 50 exp(-8500/RT) sec /mm Hg 
The reaction RO, + Hy —ty passes through an intermediate stage - the 
decomposition of the peroxide radical. E( act) = ~20 koal/mole. The 


interaction of R with NO leads to the appearance of the spectrum of a new . 
radical ~ CF,-tN0-cFr,~ « The radical is stable, does not react with H, and 


Oo» but in the presence of NO decomposes at a temperature > 200°. 


[Abstrecter's note: Complete translation. ] 
ar 
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Translation from: Referativnyy zhurnal, Khimiya, 1960, No. 21, p. SX, #7 $3984 


AUTHORS: Kazanskiy, V. B., Voyevodskiy, Vv. Vz: 
ere TE TA: 


TITLE: On the Problem of the Possibility of Chain Mechanisms at the 


Catalysis on Metals, An Investigation of the Mechanism of Some 
Catalytic Reactions on Metallic Palladium. rp 


PERIODICAL: Probl. kinetiki i kataliza, 1960, Vol. 10, pp. 398-403 


TEXT: The mechanism is studied of three catalytic reactions on metallic 
Pd at 150 - 300 C: the hydrogen exchange with deuterium, the oxidation of Hp, 


the hydrogenation of CoH. The reaction mechanism is radical in all the three 
cases, 


Summary of the authors 


Translator's note: This is the full translation of the original Russian abstract, 
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AUTHOR: 


Voyevodskiy, y. Ve 


TITLE: Application of Electron Paramagnetic Resonance in 
Chemistry 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 1 PP: 45-54 


TEXT: By way of introduc the author explains the tasic principles 
supportins the method of 2 ic resonance a. and cives 
a survey of the re 4 th rse of recent year® in 
hip laboratory in this field. He supplies results obtained from the 
investigation of the structure of paramagnetic particles 35 well as of the 
negative aromatic jon radicals developing from the electron transition 
from the alkali metal to the aromatic molecule, as well as of the ions 

of the general formula (pn(cH,) Ph] - and the radicals arising on the 


action of ionizing radiation on polymers. [The cae eure of epr for 


the study of elomentary reactions of free radicals/in the golid 7hase 
are explained next, and some results are supplied to;ether with several 
data of publications. The author finally points out that the method under 
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discussion is the most promising way of studying free radicals in 

condensed media, and that it will help to clarify many unsolved problens 

in the next few years. Ye. K. Zavoyskiy, K. A. Andrianov (INECS AS USSR), 

S. P. Solodovnixov, V. M. Chibrikin, MN. I. Butnov, F. S. D'yachkovskily, 

A. Ye. Shilov, and N. N. Semenov are mentioned in the text. There are 

5 figures and 33 references: 22 Soviet, 5 US, 1 Canadian, 5 Pritis!, and 
1 Italian. 


ASSOCIATION: Institut khimichzskoy kinetiki i goreniye SO AN SSSR 
(Institute of Chemical Kinetics and Combustion 30 AS USSR) 


SUBMITTED: December 10, 1959 
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AUTHORS : Panfilov, V. N., Tsvetkov, Yu. D., Voyevodskiy, Ve Yo 


TITLE: Detection of Hydrogen Atoms in a Dilute Hydrogen Flame by 
- Means of epr 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 2, p. 333 


TEXT; In this "Letter to the Editor", the authors report that they 
detected hydrogen atoms in burning mixtures of Hy and 0, at 3 - 20 mm Hg 
by means of electron paramagnetic resonance. The experiments were made 
immediately above the lower flash point. After heating to 550 - 600° C, 

Hy and 05 were introduced into a quartz tube through the resonator of the 


epr seetesca ite: A doublet with a g-factor w 2 and a splitting of 

~ 500 oerateds were recorded. In a stoichiometric mixture of hydrogen and 
oxygen, the signal power increases by the tenfold if the total pressure 
is reduced from 16 to & mm Hg. This is explained by the quicker flow of 
the gas mixture at lower pressure. At 8 mm Hg, the signal amplitude 
increases with increasing hydrogen concentration. At present, the authors 
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are studying the dependence of the concentration of hydrogen atoms on 
temperature, pressure, and the composition of the mixture. They attempt 
to detect other atoms and radicals. Ye. I. Kondrat'yeva and 

V. N. Kondrat'yev are mentioned. There are 1 figure and 4 references: 

3 Soviet and 1 US. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical 
Physics of the AS USSR) 


SUBMITTED: May 23, 1960 
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AUTHORS: Lebedev, Ya- Se, Tavetkov, Yu. De, Voyevodskiy, Vv. Ve 


TITLE: The Origin of the Compengation Effect in Recombination 
Reactions of Radicals in Irradiated Polymers « 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, Noe 45 PP- 496-502 

TEXT: The authors studied the rate constants of the recombination 

reactions of radicals in hydrocarbon polymerizates, polyvinyl chloride 

and various Teflon samples. Log xo in irradiated polymers was found to 

be a linear function of the activation energy EB. Table 1 gives values of 

%° and E for radical recombination in various polymers. This recombination 

is generally observed at temperatures around the melting point of the 

polymer. Within the melting range, the activation energy was found to 

decrease with an increase in temperature. Basing on the equetion k 

=k, exP f -(1)/8T , the authors calculated B and k° from the relations 
E = BE - T05/dT (1) and 


Xorg = kSexp(-(1/R)aE/aT) (2) 
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The true values of k° for the recombination of fluoroalkyl radicals in 
Teflon are shown in Table 2. They are of the order of 1079 - 1071 on?/seo. 
The true value of E is of the order of 10-20 koal/mole. The assumed 
temperature dependence of the activation energy of radical recombination 
in Teflon is represented graphically in Fig. 2. The anomalous values of 

k° are ascribed not only to the occurrence of phase changes on temperature 
increase, but also to factors due to condensation of phases. S. Z. 
Roginskiy and Yu. L. Khait are mentioned. There are 2 figures, 2 tables, 
and 14 references: 9 Soviet, 4 US, and 1 Polish. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical 
Physics of the AS USSR). Institut khimicheskoy kinetiki i 
goreniya CO AN SSSR (Institute of Chemical Kinetics and 
“Combustion of © of the AS USSR) 


SUBMITTED: July 27, 1960 


Card 2/2 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110019-3" 


"APPROVED : 
FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110019-3 


Dt ESERALERRIMIT BRR ENRESTE HOES 
rf a a MSP Arpanet POTS? ESE SLB eee Re 


Biossd 


ons 5 /195/60 /001/004/005/015 


, 3017/8055 
AUTHORS: _ Kazanskiy, vy. Be, Pariyskiy, G. Be, Voyevod shits Vv. y. 


A Study on the Properties of Hydrogen Atoms Adsorbed on 
Silica Gel Surfaces by Applying Electron Paramagnetic 


Resonance 


TITLE: 


PERIODICAL: Kinetika 4 kataliz, 1960, Vol. 1, No- 4) PP 539-541 
H. Zeldes, E. H. Taylor (Ref. 1) and N. N. Bubnov, : 


V¥. Ve Voyevodskiy, L. S. Polyak and Yu. D. Tsvetkov found that under the 


influence of prradiation at liquid nitrogen temperature hydrogen atoms, 
a from adsorbed water molecules 


detectable by the EPR method, are forme 

or OH groups on the surfaces of giass and silica gel. The properties of ae 
the hydrogen atoms adsorbed on the surface of silica gel were studied 

in the present publication. coo? was used as source of radiation. The EPR 
spectra were taken at liquid nitrogen temperature on 4 spectrometer with 
a high-frequency magnetic field. The apectra of the irradiated silica 

gel are represented graphically in a figure. The removal of hydrogen atoms 
from the silica gel surface in presence of ethylene was investigated, and 
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at the desorption rate of hydrogen atoms in presence of 


g the desorption rate in vacuum by 4 factor of thirty. \ 
50°C react with ethylene and oxygen. ae 


2 Soviet and 1 British. 


4t was found th 


ethylene exceed 
Hydrogen atoms adsorbed at ~100 to -1 
Phere are 1 figure and 3 references: 


Institut khimicheskoy ciziki AN SSSR (Institute of Chemicai 


ASSOCIATION: 
Physics of the AS USSR) 


SUBMITTED: August 2, 1960 
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AUTHORS : Lebedev, Ya-S., Tavetkov, Yu.D., and Noyereeas 7: V.Vo 


\ 
TITLE s The Blectron Paramagnotic povonande Spectra of Fluoroalkyl and 
Nitrosofjuorcalkyl Radicals in Irradiated Teflon ¢ 
i 
PERIODICAL: Optika 1 apektroskopiya, 1960, Vol 8, Nr 6, pp 611-814 (USSR) 


ABSTRACT: The authors describe their results obtained in an investi.gation of 
electron paramagnetic resonance (BPR) spectra of fluorcalkyl and 
nitrosofluoroalkyl radicals in irradiated teflon at tenperatures up 
to 300°C. An EPR spectromoter with high-frequency (300 ke/s) magnetic- 
field modulation, descrited earlier (Ref 4), was used. The samples 
were heated by blowing hot air around then. The BPR spectrum of the x 
fluorcalkyl radical exhibited additional hyperfine splitting of 
3.5 oersted at high temperatures. This splitting was due to the 
interaction of the unpaired electron with fluorine atozs in the 
y-position (Fig } shows this at 280°C). These {-components wore 
broadened on cooling (Fig 2) #0 that at room tenperature they could 
no longer be resolved. Fig 5 shows that on further lowering of 
tenperature to about 16°C the f-components broaden as well amd finally 

card 1/2 below 0°G the hyperfine splitting due to d- ami p-atoma of fluorine 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110019-3" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110019-3 
EAU RATS UGE SAE 2 TREO SURAT) PRE Ge PAE LR AN, Sop Pereek ie Seb, ZEST ee is 


padre 


80549 


: 3 /081/60/008/06/010/024 
Pe ; $201, £691 gaikyl 
; ani Hitrosofluor 
etic Resonance Spectre of Fluoroalkyl 
eo Riectron Parana gn : 
erent an Trradiated teflon rted that the EPR spectrum 
aapletely. Gordy Gee) Severection with NO. The xX 
disappears Fry radical disappeared on Sekeull . disappearance of 
of fluoroaley) * und that gimultaneously wi BPR spectrum appears 
a spectre 4s ascribed to the BD Te iisratial 
(rig 4)- ee eotie at 150°C (Fig 44) oon spectrum of 
Sere (Fig 40) Bp te gem bees 
pee. alkyl suggest thet the s wi 
ni trosofl ner ceroge much 68 « The Per Other published wor: 
ma {ned and coupe 
of the results obte 


Soviet and 
5 figures and li references» of wich 5 are 
There &re 


8 Bnglish- 


SUBMITTED s Septenber 21, 1959 
card 2/2 


APPROVED FOR RELEASE: 08/09/2001 


CIA-RDP86-00513R001861110019-3" 


APPROVED FOR RELEASE: 08/09/2001 


TRUE S OBE CORI 
Pan Serer ats CBE SEE PERSE Ei Weiieim 2.08 
1 EDR Scie mes een LEDS. a7 SS, 
res E pine De Feared 2 ide ea 


CIA-RDP86-00513R001861110019-3 


peeegt 


ae Ae 5, 2/00 6 
foe wes : 1899 
yg 00(@ 
cd 3/020 60/130/06/031/059 
AUTHORS 1 Chkheidzes I. Ie, Molins Yu. Ney p004/8007 
Veo Corresponding Member AS USSR 


Bub VW. Ya., woyevods Yow: : 


ub en, 
d the Kinetics of the Accumulations of 


TITLE: The _E-P-R.-3 ectra’ an 
Radicals in the Radiolysis of Some Aromatic Compounds 


PERIODICAL: Doklady Akademii nauk SSSR, 4960, Vol 130, Nr 6, pp 1291 - 4293 
(USSR) 

It was the aim of the present P o determine the nature of 

the radicals formed in the radiolytical decomposition of aro- 

the influence 


matio hydrocarbons, : 
exerted by structure upon the yield of radicals. The electron 
paramagnetic resonance GoPro the radicals were 
recorded which are formed unde e of fast electro 
(16 Mev), and the kinetics of thei latjon was measured. 
Irradiation was carried out 
pure benzene! was used. The other compounds t dipheny 
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Laboratory of K> P. Lavrovakiy of ut neftekhimiches~ 
kogo sinteza (Institute of petroleum-chemjcal synthesis) - 
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of benzene shows 6 well resolved triplet, the central com- 
ponent of which i8, however, considerably more intense than 
corresponds to the binomial law. This is explained by the 
superposition of the triplet and a single line. The triplet is 
ascribed to the radical Cols» the unpaired electron of which 


enters into interaction with the adjacent H-atoms. The low 
yield in molecular hydrogen leads to the conclusion that the 
H-atoms mostly join the benzene ring, forming the radical CgBo» 


which produces the single line. The superfine structure of the 
Copere spectrtm of benzene becomes more distinct with rising 
temperature. This is explained by the quickening of the inhi- 
pited rotation round the axis of the sixth order, the existence 
of which was detected in the course of the investigation of 
nuclear resonance. The components of the eepeLe spectra of 
terpheny 1s and ditolyls are also triplets, 
go distinctly resolved. These spectra are exp 
detachment of hydrogen atoms or CH, -grouPs in p 
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of Polymerization 


(-50 - -80°C) 8 quintuplet (Fig. 2) was observed. This was explained by 
transition of an electron into the aromatic ring of polystyrene. The 
polymers had a@ molecular weight of from 350,000 to 600,000. fhe authors 
are continuing their investigations. They thank Ye. A- Kovrizhnykh for his 
help rendered,_A- K. Rusanov for the spectrum analysis of potassium, which 
was carried out in his Laboratory, and Yu. P- Vyrskiy for determining the 
molecular weight of the polymers. There are 2 figures, 1 table, and 
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o give evidence of % 
(1) definitely» experiments were nade 


in solutions which cent ed heavy water. As 4g shown by Fig- 4, the 
p-triplet was observed besides the p-doublet. Further ~ 
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conducted in the system C He - H,0 - H,80,4° Here 38 wel 
H-doublet ocourred- The central part of this spectrums the quadruplet 
could not be explained yets put it might be due to & 
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paramagnetic 
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to the spin reversal of protons / 
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pH’ -atoms and primary particles releasing an electron under the action 


of light. There are 4 figures and 12 references: 3 Soviet, 8 US, and 
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dodecane; (12) 1, 1-dipheny} dodecane} (111) qephenyl tecyclohaxy x 
dodecane. The energy transfer during radiolysis was detormined by neans 
of paramagnetic electron resonance, and from the total radiation yield. 
Paramagnetic electron resonance epectra were taken of compounds 1 - Ill, 

and of benzene and cyclohexane. The substances were jrradiated with 

4.6-Mev electrons at -120°C. The spectra were taken during jrradiation 

with eleotrons. The oyolohexyi radical, RC cB yor was primarily forzed when 


Card 1/3 


APPROVED FOR : 
RELEASE: 08/09/2001 CIA-RDP86-00513R00186 
1110019-3" 


Bia 


“APPROVED FOR RELEASE: 


BAe Te 


08 
ive oe CIA-RDP86-00513R001861110019-3 


7 Ea 


33101 
5/635, 61/001/000/026/056 
Investigation of energy transfolese p104/B138 


{rradtating compound I. Radicals ore alno formed by prenking C-B bondo. 
The spectra of tha irradiated compaunda IL and ILI are equal, aud rimgilar y 


to thet of benzene. Tre fonda are foracda the first by the removal 
ef an Uoatet fro the be whic, fe geeenn widtidasn af an d ates Lo 
oa benngue rinte ht i ; : 


. ube 
vy oahish 


radical 2f% ca 
of cenpouns: tI 
ere Dore. In cory t 
necoapanied by % peretion oF 4a 
of radicals. The predustioa of geacasant on irradia- 
tion. The yield of radicals in du one oreer of 
magnitude amaller then that of compound I. Sne nearly equal yieles of 
radicals of compounds JI and III prove that the enersy 18 transferred to 
the benzene ring. The yield of radicals in compounds II and III ia 

almost three times that in benzene. shie decrease in stability 439 ex- 
plained by rapture of the synnetry of the bonzene ring. There are 3 fig- 
ures, 1 table, and 9 references! 4 Soviet and 5 non-Soviet. The four 
most recent references to English-language publications read a6 follosst 
Smaller B., Matheson ue. S., J. Chea. Phyo.» 28 1169, 319583 Alger RB. Se 


Yann he 
sraith the foccat lon 


card 2/3 


oe 


APPROVED F : 
OR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110019-3" 


PP ED FOR RELEASE: 08/09/2001 


as bie $853 oi 


CIA-RDP86-00513R001861110019-3 


33101 
| 3/638/61/001/000/026/056 
| B104/B138 
_ Investigation of energy tranefcr.+- / 


19593 Rad. Rea. 5, 
4 . J» Chem. PhyS+s 30, 695, a%, 
ae prea ha ie R. G. Proc. Roy- Socey 216A, 398, 1953 
4, 19554 An « Be 


ibirskogo 
ASSOCIATION: Institut khimicheskoy kinetikis i goreniys 8 


tica and 
| te of Chemical Kine 

jya AN SSSR (Institu 

aaah ue the Siberian Department AS ussR) 


Card 3/3 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110019-3" 


"APPROVED FOR RELEASE: 08/09/2001 


Sint Lt EY USER CHALE PREC DLE TRU TE oe Be So RE Se ERAS a ST 


CIA-RDP86-00513R001861110019-3 


xidation 
"Mechanism of hydrocarbon 0 
Shterne Reviewed by V.V.Voevodskii. 


51. . 
ees a carbons ) ( Oxidation) 


APPROVED FOR RELEASE: 08/09/2001 


in the gas phase” by V.IA. 
Yhimiija 1 mo ei2124-125 
Heftekhi (MIRA 15:2) 


(Shtern, V.1A.) 


CIA-RDP86-00513R001861110019-3" 


7 "APPROVED 
SG SOR VR ERREOM HTe e LIe ee ee ee 08/ 09/ 2001 CIA-R 
aed a -RDP86-00513R001861110019-3 
Reade 
, 20988 
~~ s/195/61/002/001/002/00° 
= 4500(B) B101/B21 
AUTHOR: Voyevodskily, Vv. Ve 
PG 
TITLE: The mechanism of radiolysis of water 


PERIODICAL: Kinetika i katalizy Ve 29 NOs 1, 1961, 14-20 


@EXT:; . The author treats the problem of the extraordinarily high effect 

of minute j{mpurities on the radiolysis of water. He discusses the 

diffusion theory developed by H. Fricke (Ref. 1: Cold Spring Harbour 

Symposium on quantitative Biology, it, 241» 1934), the radical theory of 

J. Weiss (Ref. 9: Nature, 1221 748, 1944), and the corrections proposed 

4n this connection by A. O- Allen (Ref. 5, see pelow), Fe 5- Dainton, 

H, gS. Sutton (Ref. 4, 898 pelow) and K. J Laidier (Ref. 6, see below). 

Then, the author discloses his views on & migration theory: Experiments 
on the vadiolysis of frozen 1, 1-diphenyl-n-dodecan® and 1, 1-dioyclohexyl-n- X 
dodecane performed at the author's 4nstitute form the experimental basis 

of this theory. In these experiments, the migration of energy of primary 
excitation could be directly verified by ePr spectra. A similar work by 

H. T. J. Chilton, G Porter, E. E. Strachan (Ref. 10: Informal Discussion, 
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5 /195/61/002/001/002/008 
The mechanisn of radiolysis of water B101/B216 


Faraday Soe, Sheffield, 1958, 41) is isent FOHEE The following sequence of 
of reactions is assumed: (H,0)* + (0), n* + on” (0); 


k k ° 
ra + H)0 7 —Ly Hy + on (I); O08 + n,0— H,0 + oH. (II); 


H* + u,0 2 H,0 + H (111); oH” + H,0 —4L, 505 +h (Iv). The 
yields of these earl reaction Uae are given 48 y 


a7 ee 14 (4 + Ko/kg) ‘|: (9)3 og, + Polky/ts)°C1 + 
+k sey (10)3 Oy 0, = G(1 + iep/e4)” - (441)3 Sox ? Gg] (e/g) + 


+ k,/k aE OS tea /e4) = 2G, - Gye Te te concluded that 
(1). o. (Gx ast 05 )=k 4/3 must be paaiuse than unity, and (2) 


(Gy + o /0 1,0, »2+k [Ky ® must be larger than 3, From 4 work by 


card 2/4 


APPROVED FOR R 
ELEASE: 08/09/2001 CIA-RDP86-00513R001861110 
019-3" 


" APPR 
SUSE ERAN NEE bey ps sielcas FOR duaemirca 08/09/2001 


AEST EE 


CIA-RDP86-00513R001861110019-3 


20988 


; 5/195/61/002/001/002/006 
The mechanism of radiolysis of water pi01/B216 


A. O- Allen, H. A- Schwarz (Ref. 19: proceedings of the ond International 
Conference on the Peaceful Use of Atomic Eneréys Geneva, Pergamon presS, 
Londey P/1403 4s 1958; 30) the author +ook the following values: 

= ry ad r) 3 
Gy 2.8; Gy ” 0.423 SH 05 0.71, and obtained k,/ks > 0.213 


kp /k, © 4.6. Thus, the scheme suggested gives quantitative {ndications 


as to the relations between the quantities determining the direction of 
primary decomposition of water. The author invites discussion of this 
reaction scheme, and suggests that its validity be tested on various 
problems of radiolysis of water and aquecus solutions. Mention is made 
of Me Ae Proskurnin, Vv. Ge Levich, and R- Re Dogonadze- This paper was 
read at the Second All-Union Conference on Radiation Chemistry, Moscow, 
October 4960. There are 195 references: 4 Soviet-bloc and 9 non-Soviet- 
ploc. The 3 references to English-languag® publications read as follows: 
F. 3. Dainton, H. C. Sutton, Trans. Faraday Soces 49, 4011, 19553 A. O« ma 
Allen, Rad. ReS+s ty 85s 4954; Ke Je Laidler, The Chemical Kinetics of 
Excited States, oxford, 1955- 
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diolysis of water B101/B21 


heskoy fiziki AN SSSR (Institute of 
f the AS USSR) 


The mechanism of ra 


Institut khimic 


Ns 
cei Chemical Physics o 
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AUTHORS: Molin, Yu- Nes Chkheidze» I. Ie Buben, N- Ya. voyevodski 
se 
TITLE: study of energy transfer to aromatic groups by epr in the 
radiolysis of organic compounds 
PERIODICAL: Kinetika i kataliz, V- 2, no» 2» 1961, 492-196 
pext: In Ref. 1 (Dokl. AN SSSR, 131) 425, 1960) the authors have shown by 
tnat in the radiolysis of phenyl-substituted saturated hydro- 
from the saturated groups to the 


carbons an en 
" penzene ring. 
carried out on 
acceptor, 


different molecules 0 


of A. D- 
37P-2 (EP 
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gtudy of «+> pi01 /B208 
Mrad, the dose rate fron 
4 were performed at 90-160°K. 
doses, whose 


The integral dose was varied from 10 to 200 
6.03-0.3 Mrad/sec- Irradiation and measuremen 
In some cases, "foreign" epr gignals were observed at lower 
intensity was w10'° apins/&+ This i 
and the accumulation curve for 


attributed to impurities. 
discrepancy of the experimen 
several compounds are given in 


8 exemplified in Fig. 1 on the epr 
o-ditolyl. The foreign signals are 
ise to considerable 
The G values of 


give fr 
tal data at aifferent doses. 
a table: 


Compound 
Paraffin, polyethylene» cyclohexane» 
compounds of the class CH > oR m5 . 
cyclohexyl-hexine, cyclonexyl-acetylene wh 
penzene 0.23 0.04 
phenyl acetylene 0.09 

0.045 


diphenyl 
p-ter henyl 0.0 
4) For saturated hydrocarbons and 


The following conclusions may be drawn: 
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e bond the G values differ little and 


ral radicals per 1400 ev of eneréy absorbed. 2) In aromatic 
aturated substituents G ia by 1-2 orders of magnitude 
yarocarbons.- 3) The radiation stability of 

with the degree of conjunction and seems to 
om G for the following series: 


21768 
A eer 


Study of «>: 
hydrocarbons with a double or tripl 
amount to seve 
hydrocarbons without 8 
smaller than in saturated h 
aromatic hydrocarbons increases 
approach @ limit. This also results fr 


Compound G, 1/100 ev . 
0.59 x 


0.045 


ic hydrocarbons permits to 


The difference of G for aromatic and non-aromat 
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estimate the probability of energy transfer in 4 complicated AD molecule by 


measuring the Gap} Gay” Gt, + oY) + GyYp(' ~ a) (1). where Gyr Gy is 


the radiation yield of the radicals from the groups A and Dy Yar Ip are the 


electron parts of these grouPss a the probability of energy transfer from D 
to Ae At a= Os additivity occurs: G=G,¥, + GY (2). The probability 


of energy transfer ja calculated from equation (1): 

ae [Costs + GpYp) - Gan] Sp - G.)1p (3). The following classes of 
compounds were studied: 

1.) -By Ra CHys Cos» cyel-CHy 43 11.(_Y-(CHp) , S483! RCH, 2 = 05192033. 
R= Coe, n= oO and 3- 111: CSTR and R!'-<_K_)-B here R,R' denotes 4 
saturated hydrocarbon chain, @ chain with a double pond, oF with a CO grouP 
(number of C atoms up to B)- a calculated py Eq- (3) was petween 0.65-0-95> 
No systematic difference of a was found for the three classes- Fig. 2 shows 
their epr spectra. Classes I and Il (Figs- o6, 28) mainly show lines 


corresponding to a cleavage of C-H bonds in the benzene ring. Class til 
(Fig. 21) shows & more complicated gpectrum. In the case of long chains of 
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the substituent lines predominate which are assigned to a bond cleavage in 

the substituent .. This may be explained by the fact that at acia C-H 

pond cleavage in the ring becomes less probable than in the radical in apite 

_of energy transfer, owing to a larger stability of the diphenyl group. The 

“gmall difference between the spectra of I and II and that of benzene (Pig. 2¢) 
igs presumably due to the fact that a) the broad spectra of the alkyl - 

‘radicals form only & packground, or b) the atability of the Cel, Ting de- 


creases on gubstitution. This problem has still to be clerified. The 

authors express their gratitude to Ye. D. Kaplan, Ye A. Chernyshev, 

yy, F. Udronovich, of the Institut organicheskoy khimii AN SSSR (Institute of 

- Organic Chemistry, AS ussR) for the synthesis of compounds, to G. K. 

_ Voronova for her cooperation. There are 2 figures, 4 table, and 5 refer- 

- ences: 3 Soviet-bloc and 2 non-Soviet-bloc. The reference to English 
language publication reads as follows: N. K. Bridges Nature, 185, 305 4960. 


ASSOCIATION: Institut hinicheskoy fiziki AN SSSR (Institute of Chemical 
Physics, AS USSR) Institut Lhimicheskoy kinetiki 4 goreniya 
SO AN SSSR (Institute of Chenical Kinetics and Burning of the 

- Siberian Department, AS USSR 
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5/195/61/002/003/003/009 
£111/E130 
and Nalbandyans A.B. 


I), b200(atte 8644) 
AUTHORS 3 Azatyan, V.Ve> voyevodskiy) VuVes 


TITLE: _petermination of the rate constant for the reaction 
of atomic oxygen with molecular hydrogen 


PERIODICAL: Kinetika i kataliz, V-2s nO-3s 1961, 340-349 
n of atomic oxygen with molecular hydrogen 
ce hydrogen often occurs in 
the oxidation process, sometimes playing an important part. This 
reaction has no i there are no 
reliable pub The authors have 
determination. Tne velocity 
me boundaries in the DO 


constants were m 

purning of carbon monoxide in the presence of varying small 
concentrations of hydrogen. i i 

apparatus was used, but it 


could be increased by coating the wal 
NaCl and KCl coatings gave a several-fold increase, but MgO gave 


an increase of about fifty times, and therefore all work was done 
with magnesia-coated chambers; since much sharper flame-edge 
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Determination of the reaction velocity... 5/193 esfaa/oon/son™ 


resolution could be obtained. The reaction oven temperature was 
controlled to + 0.2 °C. Fig.2 shows values of the ignition limits 
as functions of temperature (570-660 oc) for a mixture of 
2Hp + Og (curve 1) and mixtures of 2c0 + Og with 5.26, 3.06 and 
1.01% Hg (curves 2, 3 and 4 respectively) for the 55-mm diameter 
vessel; results for 2CO + 02 mixtures with 7.95, 4.15, 2.0% and 
0.995% Hg are shown by curves 1, 2, 3 and k respectively in Fig.6e 
The work showed that the main carriersin the chain are OH and 0, 
that the main reaction in the recombination of o and H atoms 
is .their destruction on the vessel walls, and that the hetero- v4 
geneous chain-breaking occurs in the diffusion region. The 
reaction temperature was varied between 570 and 660 °C and the 
hydrogen content of the mixtures from 0.7% to 8%, Because of the 
sharp edge definition possible, the reaction occurred under 
conditions of: , 

ed/r W 1; 
where e i8 the effectiveness of recombination of active centers 
at the surface, ad the diameter of the vessel, and » the mean 
free path (as verified by addition of jnert nitrogen gas). 
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f£ the approach used was obtained 
in coefficient valu?2s. 


petermination of th 


on of the correctness 0 


.confirmati 
by independent calculations using diffusion 
The rate-constant values for the reaction Oo + Ho = ou + H was 

found to be 4.11 x 10 e ~ 11700/RT 
_ and ‘for H + Og = OH + 0, -10 7 15900/RT 

3 -1 - 

cm »molecule .sec oe . 

L. I. Abramenko, R.V. Lorentso, V.N. Kondratyev and N.S. yeni- 

kolopyan are ment ioned for their contributions in this field. 

es and 30 references: 13 Soviet-blocs oye 


There are 8 figures, 3 tabl 
i} Russian translation from no 


translation from a § 


plication, 1 English 


Trans. Faraday SoCes 
: Faraday SocCes Vv. 53, 206, 1957. 


Ref. 21: p.R. Warren, Trans. 
Linnet, Trans. faraday SoCs, 


nef,22: 1.G. Greaves, Je 
’, v.55s 4oB8, 19596 


1323, 1958. 
Trans. Faraday Soc- 
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B110/B208 


Nagly 2 
Ya. 3., Voyevodsktys Vv. Ve 


AUTHORS: Tavetkov, Yu. D., Lebedev, 


TITLE s Study of free radical reactions. IIl. Recombination of 
fluoroalkyl and peroxide radicals 


vysokomolekulyarnyy® soyedineniya, V- 3, now 6, 1961, 
682-890 


PERIODICAL: 


TEXT: The purpose of the present paper is the inveatigation of the 
recombination reactions of fluoroalkyl and peroxide radicals under 6X~ 
clusion of oxygen diffusion. The dependence of the radical recombina- 
tion on the ratio of the amorphous and crystalline phase was studied 

on Teflon with aifferent degree of crystallinity. Teflon samples in the 


form of films or chips were irradiated by 4@ ycor? radiation source 
at ~60 Mrad. The free radical concentration is in this case 


wio'® 1/on. Polymerization took place on the oil bath, the electron 


paramagnetic resonance was studied at 10°C to determine the free radicals. 
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pest 


The kinetics of the recombination of the radicals R and RO, was 


determined at different temperatures and degrees of crystallinity 
(74 and 46 %) (Fig. 1). The relative concentration I was referred to 


the initial concentration = i: I, s [Ro, 1/[RO, | ++ Ip = {r]/(Rl,- The 


reciprocal concentration as & function of time (Fig. 1) approaches 
linearity asymptotically corresponding to the bimolecular recombination 
reaction. In polymers with crystalline and amorphous phases (polyethylene, 
polypropylene, Peflon) recombination proceeds according to the bimolecular 
law with different rates in the amorphous and crystalline phase. Assuming 


that (Rl = 0,5 3 = c, in the case of Teflon, the mean concentra- 


cryst 


tion Coan 7 %4% + on (1 -a), where a = degree of crystallinity. ¢, and co 


depend on the time: %c, ,/dt = -k c* , (2). According to lim (1/1) 
1,2 152°1,2 ies 
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. Study of free radical reactions. 


; eT a 7 a)k,t initially a rectilinear 


859907: siehdee ee 
Si a eal | 
8208 ‘ 


: B110 


_peotion appears in the 


concentration-time (Fig. 19, curve 4), which 


- gorresponds to the square recombination 
ap & section corresponding to the square 
gone in the case of higher t-values. Ac 


line corresponding +o 
off the section 1/& on 


* and R, and the a-values 


‘to a = 2.00 + 0.310 [8/ 


~~ suggested and the eque 


the recombination 
the y-axis. The. 


calculated from the specific weight (according 


cm’]). Their agreement confirms the model 
lity of the initial combination 4n both phases. 


The different stability of the radicals 


phase ie confirmec by 
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cording to (2) the straight sate 
in the orysatalline phase cuts l 
degree of orystallinity may | 
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thus be determined from the recombination kinetics. Table 4 gives the 
. . degrees of orystallinity caloulated from the recombination kinetics RO, 


in amorphous and crystalline 
concentration by 25-50 % during 
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ba By 
“of the concentration of repeated heating. Aooording to (2), the rate 

“',  gonstants of the recombination reactions at different temperatures and 
degrees of oryatellinity oan be determined from the linear anamorphisns 
of the kinetic curves of the type of Figs. 41, a end 5. The recombination 
of fluoroalkyl radicals takes place in & measurable rate only at. 
- temperatures which are by 50-70°C higher than in the oase of peroxide 
-' padioale. fhe following is weittens . peroxide radicals s. . 

noes a ACT) cc 26.000 + $000), . : 
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IIl. Recombination of vee 


@he activation enerey of peroxide radical recombination is 2643 kcal/mole 
in the erystaliine phase, 2) koa fmol? in the amorphous Dayz. Talues 
of 20 - 40 keal/moie are obtained for primary alkyl radicals in various 
bination of long-life radisals of solid 


hydrocarbon polymers« The reson 
polymers is not determined by their structure but by the poperties of 


the mediums movement of the segments of polymer chains. In the amorphous 
phase with high chain mobility the recombination rate is determined by 
rotation of amali chain partse In the erystalline phase with firmly bound 
chains it is determined by the rotation of long chain parts. In the re- 
realiky] radicals the high values of the pre-expo- 
able, which have also been observed in other 
polymers (Tatie 2), The activation energy and the pre-exponential factor 
highly differ for various Teflon samples, which wags also observable in 
many reactions of the solid phase and of the electric conductivity. The 
linear dependence Log «° {E) existing in this zase is called compensation 
dependence (Fige 3), The potential barrier of the segment rotation of 

the polymer chain probably decreases with 4 rise in temperature, which 
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explains the compensation dependengp ang the high pre-exponential factors, 
whose real values are 40°58 and 10° ~ cm [s€¢. The high values obtained 
experimentally are thue a result of the change in activation energy with 
temperature TisGe The authors thank G. G. Titova for her assistance in 
some experiments. There are 3 figures, 2 tables, and 13 references 

8 Soviet-bloc and 4 noneSoviet-bios. The most important references to 
English-language publications read as followse Ref. 48 5. Ohnishi, I. 
Nitta, J. Polymer Scioy 38, 451, 1959. Ref. 5s Z. Kuri, H. Ueda, Se 

Shida, Je Chem. PhySey 32, 371, 1960. Ref. 7s Jo Ae Sauery A. E. Woodward, 
Revi. Mods Physe, 32, 88, 1960. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical 
Physics AS USSR). ; 
Institut knimicheskoy kinetiki i gorenlya CO AN SSSR (Insti- 
tute of Chemical Kinetics and Combustion of the Siberian Divi- 
sion AS USSR) 
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AUTHORS: Poltorak, Ve A- and Voyevodskiy, Ve Ve 
TITLE: Kinetics of propane cracking in the presence of oxygen 


additions. I. Dependence on the treatment of the vessel 
surface with HF 


PERIODICAL: Zhurnal fizicheskoy khimii, Ve 35s 20 1, 1961, 176-180 


 PEXTs Experiments conducted by 2+ Ke Mayzus, Ve G. Markovich, and Me Be 
Neyman (Ref. 2) have shown that small oxygen additions (about 0.15%) great- 
ly accelerate the putane decomposition. The authors of the present paper 
nave earlier advanced (Ref. 3) @ hypothesis concerning the heterogeneous 
character of the formation and destruction of radicals of the cracking re~ 
action of nydrocarbonse According +o this hypothesis, the effect of oxygen 
would also be based upon & heterogeneous procesBe A study hae been made 
here of the effect of oxygen additions upon the propane cracking with and a 
without NO additions. The vessel walls were either left untreated or were 
treated with boiling HF. The experiments were conducted in & quartz- 
vacuum apparatus. The initial propane preseure wae 30-60 mm Hg, and the 
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| s/076 61/035/001/011/022 
Kinetics of propane cracking in ees 3004/8060 | 
temperature Was 600°C. The effect of NO was found to be {ndependent of — 


the succession provided for its addition (prior or after On) « Experi- 


mental data are given in Figs. 1426 A treatment of the vessel walls with 
HF increases the effect of the oxygen addition upon the cracking. When 
the HF-treated vessel was checked with nontreated quartz, the reaction 
rate dropped from curve 3 to curve 4 of Figs 1- The 4nitial rate w of 
cracking follows the law Ww mo (C3Hg)*» For initial C,H, pressure of 30; 


40, 50, and 60 mm Hg, a ratio of reaction rates QO. 3 18 1658 2.35 was 
found. It follows from Fig. 2 that slight NO admixtures heve an acm 
celerating effect. The results are discussed on the basis of the hypo- 
thesis of the heterogeneous formation of radicals. Equations are derived 
for the reaction rate in the presence of Oot W * B(0,)/ [(14+¢(0,) J and 


for the presence of NOs we = B, (x0) / [rec ,(80)]*- The curves determined 
experimentally were obtained by & suitable choice of constants By, C,» By» 
and Go There are 2 figures and 4 referencess 3 Soviet-bloc and 1 non- 


Soviet-bloc. 
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AUTHORS: Nesmeyanov, A. N., Academician, Korshak, V- y., Corresponding 

. Member AS USSR, Yoyevodskiy, Ve. Ves Corresponding Member ” 

AS USSR, Kochetkova, We Se,» Sosin, S. L., Materikova, R. Be, 
Bolotnikova, T. Ne» Chibrikin, V- M.,:and Bazhin, N. M- 


TITLE: Synthesis and some optical-magnetic properties of poly- 
ferrocenes 


PERIODICAL: | Doklady Akademii nauk SSSR, v- 137, no. 6, 1961, 1370-1373 


‘TEXT? The authors studied the magnetic properties of ferrocene derivatives: 


4) of the polyferrocenylenes (fable 1, nos. 4-6), 2) the polydiisopropyl- 
ferrocene (Table 1, nos. 7-8), 3) the polymethano- and 4) the polyethano- 
polyferrocenes (Table 1, nos. g-13). They were synthetized by: A) Poly- 
recombination., To 1). and 2). 1 mole ferrocene (or of its diisopropyl 
homolog) was treated with 1 mole tertiary butyl peroxide in nitrogen 
atmosphere at 200°C.£ 1) and 2) are assumed to be formed as follows: the 
Butoxyl and methyl radicals formed during peroxide decomposition geparate 
the hydrogen from ferrocene (or the a-hydrogen) + The radicals thus formed 
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? 
recombine and form linear 1) or 2), easily soluble in benzene. An in- 
soluble polymer (Table 1, nos. 5-6) with @ two- or tridimensional network 
structure is formed gimultaneously- The conversion of ferrocene to high- 
molecular products amounted to 25%. Nos. 4-3 have @ softening temperature 
of 290-300°C and are @ dark-red powder, whereas nos. 5-6 had their softening 
temperature at about 400°C and were light-yellow. B) Polyalkylenation of 
ferrocene by methylene chloride and 1,2-dichioroethane in the presence of 
anhydrous aluminum chloride. Aluninun chloride solution in 50 ml of di- 
halogen alkane was added gradually to 40 gferrocene dissolved in 250 ml dry 
. dihalogen alkane. The mixture was stirred for 6 hr at the boiling tempera- 
ture of the solvent. The next day, 10 & aluminum chloride in 25 ml dihalo- 
gen alkane were added and treated for 6 hr as above. The mixture was 
decomposed by ice and HCl] and treated with godium sulfite. The obtained 3) 
_and 4) were wall soluble in benzene, differed, however, by their solubility 
in ether. Table 1 shows the molecular weights, the always equal g-factor 
and the magnetic characteristics of all substances produced. The decomposi-~ 
tion temperature of 9-13 was 115-120°C. All substances are anorphous 
powders, NOS. 9 and 10 light-yellow, no. 11 grey-browm. Nos. 10 and 11 are | 
of a chemical composition similar to that of no. 9 (pentaethanodifferrocene). 
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They consis: possibly of 2 and 4 molecules aimilar to the latter, connected 
by ethane bridges. 4-5 methylenes in the molecule of nos. 42 and 13 belong 
to 2 ferrocene radicals. They do not contain halogen. The infrared spectra 
of nos. 9-13 have frequencies within the range 1000-1100 om7=!, To 1)+ 
Derivatives 1) having 6 n-oonjugation between the ferrocene links give a 
signal the electron paramagnetic resonance (e-p-r)» similarly to the poly- 
aromatic hydrocarbons. This cannot be explained by the presence of a 
corresponding quantity of the oxidized form of the ferricinium'’ cation. 

Table 1 shows that also polymers in which the. ferroocens links are separated 
by the —CH CHO group give an @. Pe» Te signal. It is known that the 


delocalization of the unpaired electrons petween the two phenyl rings ia not 

prevented by this group. In the substances described here, which give an 

a. pe re signal, this signal is the smaller, the smaller the number of 
ferrocene links is. This signal vanishes in 2). Polymers with a low 
/hholecular weight give no e. Pp. T- gignal in the solution (benzene), but in 

solid state. This {4g explained by the fact that the intramolecular 

interactions cause in solid state a4 conjugation of the adjacent polymer 

molecules. This causes for its part an @- p. r. signal. All polymers 
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giving this signal show a single symmetrical line of the Go Pe T- of the 
Lorenz type. The 1) obtained from the reaction A yields & wide e. Pp. T- 
line of 120-160 oersteds, its width. being dependent on the polymer structure. 
{his line becomes broader on reducing the measuring temperature. Ite width 
4g changed most considerably in low-molecular polymers. The authors 
believe the nature of the measured signals to be unclarified, they cannot 
maintain that the number N of the unpaired elactrons per 1 member, deter- 
mined by @ comparison with the standard, corresponds to their actual number. 
N may, however, be a certain characteristic of the magnetic properties of 
the system. (nose 2-4). N reaches an anomalous size in the insoluble 


the ferromagnetic type» The ultraviolet (UV-) spectra of 1) dissolved in 
n-ootane, which give an @- P- r. signal in solid atate, differ from the 
ultraviolet spectra of such that give no signal in solid state» In the 
firet.case the UV-speotrum agrees completely with that of ferrocene dis- 
solved in GCl4« It was proved for these spectra (Ref. 7) that the charge 


transfer takes place here under formation of an ion pair Fer CCl,- On the 


contrary, the UV-spectrum of such 1) that give no @ Pe r. signal is similar 
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_ to that of ferrocene in a neutral .solvent (n-octane), 4- @. under conditions ° 
under which the charge is not transferred. Finally, the authors point out 


that their results concerning, the UV-spectra apparentl 
Npgeudoferromagnetism" of the polynucleotides an 
e 1 figure, 1 table, and 8 references: 


. hydrocarbons (Refs. 5 and 8). There ar 
7] Soviet-bloc and 1 non-Soviet-bloc. The: only reference to English-language 
Trans. Farad. Soce, 


publication reads 4s follows: J» C. D- Brand, Ref. 7: 
5D» 894, 1957- , os 


eniy Akademii nauk SSSR 


cheskikh soyedin 


Institut elementoorgani 


" aggocraT ION: 
(Institute of Blemental-organic Compounds of the Academy of 
Sciences, USSR ; ' 
SUBMITTED: December 20, 1960 4 
-4) linear polyferrocenylene, £ 
, linear, 8) .8 


| Legend ‘bo Table'1. I) Current number, 1 
5-6) insoluble pol ferrocenylene, 7) polydiisopropylferrocene 
ducts of ferrocene with Di-1,2- 


like 7, insoluble, 9-11) condensation pro 
- chloroethene, 42-13) jwith nethylene chloride; 44) ferricinium cation. ; 
{ II) Substance, III} molecular weight, IV) g-factor, y-VI) line width, oersted 
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LEBEDEV, Ya.S.3 CHERNIKOVA, D.M.; TIKHOMIKOVA, N.N.; VOYEVODSKTY ,_ 
V.V., otv. red.; BUTOMO,N.N., red.izd—va; SIMKINA, G.S., 
<rokins red.; POLENOVO, T.P., tekim. red. 


[Atlas of electron paramagnetic resonance spectra; theoretical- 
ly computet multicomponent symmetric spectra]Atlas spektrov 
elektronnogo pareragnitnogo rezonansa; teoreticheski rasschi- 
tannye mnogokomponentnye simmetricheskie spektry. Moskva, Izd- 
vo Akad. nauk SSSR, 1962, 228 p. (MIRA 15:12) 


1, Akademiya nauk SSSR. Institut khimicheskoy fiziki. 2. Labo- 

ratoriya khimicheskoy radiospektroskopii Instituta khimicheskoy 

fiziki Akademii nauk SSSR (for Lebedev, Chernikova, Tikhomirova). 
(Paramagnetic resonance and relaxation——Spectra) 
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Blyumenfel'd, Lev Aleksandrovich, Vladislav Vladislavovich Voyavodskiy, and 
a Anatoliy Grigor'yevich Semenov —~--—~-- 0m ee eer 


Primeneniye elektronnogo paramagnitnogo rezonansa v khimii (Use of Electron 
Paramagnetic Resonance in Chemistry) Novosibirsk, Izd-vo Sibirskogo 
Otdeleniya AN SSSR 1962. 239 P- 10,000 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Sibirskoye otdelendye. Institut 
khimicheskoy kinetiki 4 goreniya So. AN SSSR. Institut khimicheskoy 
fiziki AN SSSR. 

Ed.: T. M. Nazaryants; Tech. Ed.: 0. A. Lokshina. 


PURPOSE: This book is intended for scientists using Electron Paramagnetic 
Resonance technique in chemistry as a research tool. 


COVERAGE: This advanced textbook covers the fundamentals of EPR technique in 
chemical research. It is based on Soviet and non-Soviet literature and on 
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Use of Electron Paramagnetic (Cont.) . S09/6495 


the work of themuthors. The first part of the book discusses questions 

of experimental technique, theory of the method, and analysis of experimental 
data and the principles of building EPR spectrometers, particularly tho 
serial-type EPR-2 spectrometer used in the USSR. The modem theory of EPR 
method and the theoretical physics involved, 4.e. group theory, quantum me- 
chanics, otc., are presented, The second part of the book deals with the 
application of EPR technique in solving a series of problems in modern 
chemicel reactions and tha study of intermediate compounds and elemental 
processes. This book is not a complete review of the field, but is re- 
stricted to the illustration of concrete examples based on the authors! 
contributions in this field and to conclusions generalized from these works, 
Tha book reportedly does not overlap the existing monographs on EPR, There 
ara 309 references, 121 Soviet and 188 non-Soviet. 


TABLE-OF OONTEBTS [Abridged]: 


Preface 
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$/844/62/000/000/014/129 
Moree D290/D307 : 
AUTHOR 8 Voyevodskiy, V 
OITLE: On the mechanism of the radiolysis of water 


SOURCE: Yrudy Il Vsesoyuanogo soveshchaniya po radiatsionnoy khi- 
mii. od. vy L. S. Polak. Moscow, Izd-vo AN SSSR, 1962, 
102 - 108 


DEXT The author considers the fact that very small quantities 


(~107? NM) of various impurities appreciably ulter the yields of ra- 
diolysis products from water, and that increuses in impurity con- oe 
centrations above a certain critical value cease to affect the 
yields; he suggests that this effect is caused by the influence of 
the impurity on the transfer of the initial excitation. It is re- 
garded that no theory attempting to explain these effects is con- 
. pletely satisfactory. It is suggested that éxcited water molecules 
always Split into two excited radicals: a 
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hb font . 
ge 
(H.,0)* (2), HOH 3. (0) 
which react extremely rapidly, according to ‘the following equations: 
‘ 
Ho + H.0 -_——) Hy + OH | Xx 
f a o + OH (1) 
HO + H.,0 =? Hy 
ks - 
HY + HO —2-) HO +H" | (III) 
Ky : ‘ 
oH* + H,O —~-> H,05 + OH’ (IV) 
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- ™e cycle of processes (0) - (IV) enables the yields of the four 
- main products of the radiolysis of water (Hos H055 H, and OH) to 


' pe expressed in terms ot the yield of process (0) and the ratios - 
k,/ic, and ko/K,« Predictions of this theory are shown to be con~ 


sistent witn many experimental results, and the theory itself ex- 
plains the radical nature of the radiolysis of water, the great ef- 
fect of small impurity concentrations, ‘the molecular products, and / 

the hitherto unexplained differences in the yields of the various 
products. 


ASSOCIAWION: Institut khimicheskoy kinetiki 1 goreniya SO AN SSSR 
4 (Institute of Chemical Kinetics and Combustion, 5i- 
berian Branch of the AS USSR) ; 
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D204/D307 . 


‘ AUTHORS: Molin, Yu. N., Chhkeidze, I. I., Buben, N. Ya. and Voye- 


_Vodskiy, Vs¥e- 


TITLE: A study of the transfer of energy to aromatic groups dur- 
ing the radiolysis of some organic compounds, by the EPR 
method 

SOURCE: Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi- 
mii. Ed. by L. S. Polak. Moscow, Izd-vo AN SSSR, 1962, 
326-330 7 

-PEXT: The present work is a continuation of an earlier study in 
which the energy transfers in compounds of type A - D (where A is 
an aromatic and D an irradiation-unstable substituent) were inves-4. 
tigated, D and A behaving respectively as donors and acceptors of 

energy, to allow a quantitative assessment pf; such energy trans- 

fers. The 37P-2 (EPR-2) apparatus was used,)under a beam of 1.6 Mev 

electrons, the rate of irradiation being 0.03 - 0.3 Mrads/sec. The 

production pf radicals (at 90 - 160°K) increased linearly wjth in- 
eee is doses of irradiation, up to a concentration of ~10 O per g. 
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i : : 
The radiatiqn yields of radicals, G, were similar in saturated hy-~ 
drocarbons, as well as in,those containing mujtiple bonds, and were . 
of the order of a few per 1Y0 ev of absorbed energy; they were low- 
er (by a faotor of 101 - 10¢) in onatie comdog aromatics than in 


saturated hydrocarbons and,,in aromatic compoynds, decreased up to 
a point with increasing dqagree of conjugation. In (A-D)-type com- 
pounds ng \— R, whene'R = Me, Et, cyclbilexy2, Gap was: 0.1 - Va 
"- 4, showing that at D—> A transfer of energy took place with a pro- 7 
 bability a) of 65 - 95%. Energy transfers in (1) and in compounds 
(11) Z_S—(cHy), SAR, (where n= 0, 1, 2, 3 for R = Me and 0.3 


.for-R = Et) led in most cases to the predominance, in the EPR spec- 
tra, of lines corresponding “to a primary C-H fission in the benzene 


ring. In compounds (111) ZS —-<_ SR and RR 


‘the EPR spectra were more gomplex and, with long-chain substituents, 
—lines corresponding to bond:fission in the latter began to predo- 
: Gard 2/3 a i 
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minate. The results are discussed, showing that D—-A energy trans- 
fers occur in all 3 classes of compounds, with high values of G. 
The assistance of G. K. Voronova and of Ye. D. Kaplan, Ye. A. Cher- 
nyshev and V. F. MNironova, members of the Institut organicheskoy 
khimii AN SSSR (Institute of Urganic Chemistry, AS USSR), is acknow- 
ledged. There are 2 figures and.2 tables. . ; 
ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of 
Chemical Physics, AS USSR); Institut khimicheskoy ki- 

netiki i goreniya SU AN SSSR (Institute of Chemical 

Tee and Combustion, Siberian Branch of the AS 

USSR “ VA 
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AUTHORS: Tsevetkov, Yu. D., Lebedev, Ya. S. and Voyevodskiy, Vv. Ve 
: a a 
CILLE 3 A study of radical recombinations in irradiated teflon . 


SOURCE: Trudy II Vsesoyuznogo soveshchaniya po radiats ionnoy khi- 
mii. Kd. by L. S. Polak. Moscow, J2d-vo AN SSSR, 1962, 
521-525 


maxt:,the kinetics werg studicd of the recombinations of fluoroal- 
kyl (R) and peroxide (RO,,) radicals, formed when polytetrafluoroe- 


thylene (teflon) is jisradiated with ¢ rays, in vacuum or under On, 


as this field is as yet incompletely explored. EPR spectroscopy was 
employed to follow the reactions in specimens in which the degree- eA 
of crystallinity, Qs was 46 or 745. The reactions were always of they 
‘ond order, but the velocity constants (k°) depended ond®- Thus for 


R radicals, with A= 74%, %° = 10°, and with a = 46%, "° = 107? 
om3/sec. A linear relation was observed between log k° and cert? 
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the efrective activation energies, which were between 30 + 3 and 
65 + 5 and between 10 + 2 and 26 + 3 kcal/mole for R and RO, radi- 


cals respectively. The pre-exponential constants were anomalously 
high. To explain the observed phenomena, it is suggested that the 
activation energy, which apparently depends on the potential barrier 
for the rotation of polymeric chain se ments, decreases with in- 
creasing temperature (180 - 270°C for i, and 110 - 200°C for ROo + 


j.e. for teflon irradiated under oxygen). The theoretical results 
may be of use in the study of solid state reactions exhibiting a 
compensating effect and abnormally high pre-exponential multi- 
pliers. There are 2 figures and 2 tables. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSoR; Institut khimi- 

cheskoy kinetiki i goreniya SO AN SSSR (Institute of 
Chemical Physics, AS USSR;. Institute of Chemical Kine- 
tics and Combustion, Siberian Branch of the AS USSR) 
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AUTHORS: Kazanskiy, V. Bes Pariskiy, G. B. and Voyevodskiy, V. V- 
i i ARE i ene 
PITLE : An EPR study of the propertics of hydrogen atoms and rt 
defects formed on the irradiation of silica gel j 


SOURCE: Trudy II Vsesoyuznogo, soveshchaniya po radiatsionnoy khi-. 
eae Ed. by L. 5. Polak. Moscow, Izd-vo AN SSOR, 1962, 
656-659 ’ 


- PUXTs Silica gel was investigated because of its special adsorp- 


tion and catalytic properties. The gel had a specific surface area 
of 200 m2@/g and contained less than 0.1% Fe and Al impurities. It 


was irradiated with 60°? j° rays, in vacuum, at -196°C and at room 
temperature, with doses of 5 - 10 megurads. After irradiation at if 
196°C the BR spectrum (recorded at the same temperature) indi- e 
cated the presence of radiation defects and free hydrogen atons, ° 
the latter being formed by radiolysis of the ‘surface OH groups; 

the H-atom concentration increased with the temperature (200 - \ 


.5009C) to which the gel was neated before irradiation. On vacuum 
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heating to -150 and -120°G after irradiation, hydrogen atoms re- 
combined slowly into molecules, the recombination being hindered 
by the location of atoms in deep pores or microcracks in the gel 
surface. Heating to -150 and ~120°C in ethylene and oxygen removed 


the free hydrogen atoms by chemical reactions as well as by recon- 
bination. Vacuum heating to 200 - 300°C for 8 hours, followed by 
vacuum irradiation at room temperature, gave a quintuplet “PR 
spectrum with a g-factor identical with that of phenyl picryl hy- 


drazyl. The hyperfine structure of the spectrui: vas due to the in- 
teraction between an unpaired electron of a radical and protons of 
four OH surface groups. Vacuum heating of silica el to 500°C fol- 
lowed by room-temperature irradiation in vacuun, generated volume 
defects similar to F-centers and consisting of electrons captured 
by oxygen vacancies. Acknowledgnents are made to Corresponding 
Member of the Academy of Sciences of the USSR, G. K. Boreskov, and 
to Yu. A. Mishchenko of the Fiziko-khimicheskiy institut im. L. Ya. 
Karpova (Physico-Chemical Institute im. L. Ya. Kiryov). There are 
3 figures. ; 

ASSOCIATION: Institut khimicheskoy fiziki AN SSS5R (Institute of 
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: AUTHORS 3 Molin, Yu.N., Chkheidze, I.I., Kaplan, Ye.P., ‘ 
: Buben, N.Ya., Voyevodskiy, V.V. > i 
nr te 
'. TITLE: Formation of radicals during radiolysis of solid 


organic materials. Part I. Comparison of radical 
yields in various organic compounds — Pak 


PERIODICAL: Kinetika i kataliz,'v.3, no.5, 1962, 674-679 


TEXT: ” The work was carried out to establish a connection 
between molecular structure and probability of its dissociation 
into radicals under the action of high energy radiation. 

A series of naphthenic and hydroaromatic hydrocarbons with 
non-conjugated unsaturated bonds were investigated as well as 
some aromatic compounds (di- and triphenyls and phenyl ethers). | 4 
The purity of the compounds was 95 to 99%. The solids were ~ / 
irradiated with fast electrons, the dosage varying between 0,02 
and 1 Mrads/sec. Maximum dosage reached 30, Nrads. The yields 
of free radicals were determined by electron paramagnetic : 
resonance at -170 to -110°C using the initial linear part of the : 
curves relating the numbers of radicals formed to time of 
Card 1/3 ; e749 
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2 1% i 
irradiation, It was found.that for naphthenic and hydroaromatic | 
hydrocarbons the yields amounted to several radicals per 100 eV 
of absorbed energy, A large yield was also, obtained for 


not inhibit the radical formation, This conclusion does not 

agree with that obtained by A, Charlesby and N.G.Ormerod 

(V. Intern, Symp. on Free Radicals, Uppsala, 1961, paper 11), Ne 
For the aromatic compounds the yields are stialler by 1 to 2 orders 

of magnitude, The yields decrease with the increasing number of 
conjugated double bonds in aromatic molecules and with the 

increasing degree of substitution of benzene rings with groups 


yield of radicals Gp decreases with the decreasing first 
excitation energy level El. Especially marked changes in the 
yield are observed when Ej “SDCH, where DCH is the energy of 
rupture of a C-H bond, There are 1 figure and 2 tables, 
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7 ‘AUTHORS: : Skuratov, S. M., Yenikolopyan, N. S., Bonetskaya, A. K., 
Voyevodskiy, V. V. 
“'RITLE: Nechanism of lactam polymerization . 


..-':PERIODICAL: Vysokomolekulyernyye soyedineniya, v. 4, no.-12, 1962, 
eee ae 1770-1778 - , ; 


 PEXT: In continuation of papers of 1952-54 (last publication Dokl. AN SSSR, 
‘95, 1017; 1954), the polymerization of é-caprolactam and f-enantholactam was 
atudied in the presence of water, water and acid, and water and alkali at 
231.5°9C. <A slightly modified reaction scheme is proposed on the basis of 
experimental results concerning induction period, maximum reaction rate, 


time before maximum reaction rate is reached, degree of conversion, heat / 
k k os H 
_ effect of the reaction: (1) B+ H,0 = AH; (2) AH + AH —» P+ HA04 — 


ee k k k 
(3) AH + P —> P+ H,,0; (4) AR + B+ X ae ae x; (5) B+ P =. P; 
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k 
(6) B+ H,0 + X snes: Ea Ke 1 AH + X ma B+ Hy 


AH = amino acid, P = polyamide, X= catalyst. The probable course of these 
- reactions under different conditions is discussed, and the following 
equations are derived for the rate of polymerization, w: (A) for pocee, 


tion of €-caprolactam in the presence of HO: w= a' (Hy 0 [8] ({B, 1" - [By° ); 
where &! = k yk 6/2ka 3 (B) for polynerszation of f-enantholactam in the 
presence of water: w = a! fH 2°] (8) (3B oe - (By? ; where a! = ee 70° x gles 
(c) fon polymerization of ecaprolentss in the presence of H,0 a PO: 
w= 8! W [act [ack } [3] VB, }° - (B]° , where #! = (x pkg gl #30 }/ke, )* ot and 
AcH = acid; sa for polymerize; 1on reer in As presence of 
HO and HjPO,: w= af [Ack | [B] iV (B, 1 » where 


ake 25,0 “15,0: 5 [no] 9/3"? 


O + X; where B = lactam. 


a! (e) in the polymerization of e¢-capro- 


nets and - ea ea in’ ne presence of H,0 and NaOH, the presence of 
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kinetics proper All 
. the experiment 
by these equations. There are 3 tc ee are satisfactorily explained 
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VOYEVODSKIY, V.V.3 BLYUMENFEL'D, L.A., doktor khimicheskikh nauk 
~ Weak interactions in organic chemistry. hur. YKHO 7 no.4: e 
457-461 '62. (MERA 15: ) 


1. Chlen-korrespondent AN SSSR. 
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AUTHORS: Solodovnikov, S.P., Voyevodskiy, VV. 


“TITLE: Application of the analysis of line form in electronic 
paramagnetic resonance for the investigation of density 
distribution of unpaired electron in the anions of 
some polymers 


PERIODICAL: Optika i spektroskopiya, v.12, no.1, 1962, 32-36 


TEXT: The authors investigated densities of delocalized unpaired 
electrons in a number of polyphenyl molecules. The polymer 
molecules were converted into anions by interacting of aromatic 
hydrocarbons with metallic calcium dissolved in 1,2-dimethoxyethane, ~ 
Spectra of e.p.r. were taken at room temperature, the 
concentration of the paramagnetic particles being about 1074 mole, 
For the different polymeric anions examined, lines with a diffuse 
hyperfine structure were obtained alongside with the spectra 
containing resolved hyperfine structure. A direct method of the 
evaluation of degree of delocalization of unpaired electron was 
used for the interpretation of the experimental results. The 
line width observed experimentally is expressed by 
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